Factors influencing codon usage of mitochondrial ND1 gene in pisces, aves and mammals.
Animal mitochondrial genome harbours 13 protein coding genes which regulate the process of respiration. The mitochondrial NADH dehydrogenase 1 (MT-ND1) gene, one of the 13 protein-coding genes, encodes the NADH dehydrogenase 1 enzyme of the respiratory chain. Analysis of codon usage bias (CUB) acquires importance for better understanding of the molecular biology, new gene discovery, design of transgenes and gene evolution. The MT-ND1 gene seems to be a good candidate for analyzing codon usage pattern, since no work has yet been reported. Moreover, it is still not clear which factors significantly influence the codon usage pattern. In the present study, comparative analysis of codon usage pattern, expression level and influencing factors for MT-ND1 gene from 100 different species each of pisces, aves and mammals were used for CUB analysis. Our result suggests that the gene is AT rich in pisces, aves and mammals and most of the nucleotides significantly differ among them as revealed from t-test. CUB was not remarkable as reflected by high value of effective number of codons and it also significantly differs among pisces, aves and mammals. Although we found that CUB is mainly influenced by natural selection and mutation pressure for MT-ND1 gene as suggested by correlation and correspondence analysis but neutrality plot further revealed that natural selection played a major role and mutation pressure played a minor role in codon usage pattern. Additionally, t-test analysis showed that the MT-ND1 gene has a wide significant discrepancy in codon choices in pisces, aves and mammals. This study has contributed to boost our understanding about the mechanism of distribution of the codons and the factors that may influence the evolution of the MT-ND1 gene.